UNI TED STATES OF AMERI CA

+ + + + +

DEPARTMENT OF COMMERCE

TECHNOLOGY ADM NI STRATI ON

+ + + + +

SUM T ON THE USE OF ADVANCED TECHNOLOG ES I N
EDUCATI ON AND TRAI NI NG

+ + + + +

PLENARY SESSI ON

+ + + + +

FRI DAY, SEPTEMBER 27, 2002

+ + + + +

The summit came to order at 9:00 a.m in room
4830 of the Departnent of Commerce, 14th Street and Constitution
Ave, N W, Washington, D.C., Phillip J. Bond, Under Secretary
for Technol ogy, presiding.

PRESENT:

Phillip J. Bond u. S.
Department of Conmerce
John Bransford Vander bi | t
Uni versity
Karen Billings Sof t war e and
I nf or mati on

I ndustry Associ ation

W1 Iliam W ggenhorn Ci gna
Cor poration

I rving Wadawsky- Ber ger | BM

Ral ph E. Chat ham Def ense

Advanced Research

Proj ects Agency
U rich Neumann Uni versity of
Sout hern

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



California
Henry Kelly Federation of
Amer i can

Scientists

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



I -N-D-E-X

LTEM

Introduction by Phillip J. Bond

Panel |:
State of Science and Technol ogy
John Bransford
State of the Industry and the Markets
Karen Billings
Why we Need Emerging Technol ogies in
Educati on/ Trai ni ng
W IIliam W ggenhorn
Panel 11:

Emer gi ng Technol ogi es - Industry View
I rvi ng Wadawsky- Ber ger

Emer gi ng Technol ogi es - CGovernment Vi ew
Ral ph Chat ham

Emer gi ng Technol ogi es - University
Research Vi ew
U rich Neumann

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701

12
12

26

45

69
69

83

98

www.nealraross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

P-ROCEEDI-NGS

(8:59 a.m)
MODERATOR BOND: Well, good norning. Let's
begin, shall we. For those of you | haven't had yet the
privilege to neet, ny nane is Phil Bond. | am privileged to

serve as the Under Secretary of Commerce for Technol ogy.

I want to welcone you all here this norning for

joining us and for perhaps running a gauntlet or two to get

her e. I was just watching the news upstairs, and they were

announcing that police had been called to the Comerce

Depart ment .

(Laughter.)

MODERATOR BOND: | thought it had something to do
with you.

At any rate, | wanted to share just a couple of
fram ng thoughts this norning. Then we'll get to business

qui ckly. To state the obvious, technology is transform ng every

i ndustry and many human endeavors. For the nobst part, as |
think we all believe, our learning enterprises have been an
exception to this revolution. The way schools are organized,

how i nstruction is provided, and the tools available to teachers

and students have changed very little over perhaps as much as
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even the last 100 years.

By contrast, of course, business has been forced
to manage technol ogy and change in a strategic fashion. It has
been a core conpetency for Anmerican business. They plan. They
devel op and nmnage rapid change being flexible for the future
They rethink their business nodels, reengineer their processes,
reinvent their organizations, all to exploit the power of
technol ogy and be conpetitive.

Educati on and training institutions have
historically been anong the last to benefit from energing
t echnol ogi es. Often relying on tradition, they are slow to
adopt the new technol ogi es and have little history with managi ng
i nnovati on and rapi d change.

For exanple, in many places around the country
schools rely on dscarded conputer systens donated to them by
conpani es or government agencies, systens that are often severa
generations out of date in this quickly cycling technol ogical
wor | d. And many schools sinply apply technology on top of the
traditional teaching practice, rather than transform ng the
t eachi ng practice.

Sad but true, often the npbst technol ogy-savvy
individuals in our learning institutions are those who wire the
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conmputers and networks, rather than putting the technology to

use. As the current generation of technology in our I|earning

enterprise matures, it's now tinme to question our traditional

assunptions, stretch our collective mnds about the future of

education and training in America. As we do that, a golden

opportunity is before us, is before you.

New technologies under devel opnent by U S

busi nesses and universities and governnent obviously could

transformlearning in ways that we can't fully inmagine.

Just last week, we released the 2020 Visions

report that | am sure nost of you have seen. It describes the

kinds of |earning environnents that are now visible just over

t he horizon. However, there are many chal |l enges.

For exanple, if you | ook around the room many of

you are neeting each other for the first tine. Wat you see may

appear to be on the surface a rather eclectic group. W have IT

conpani es, software and book publishers, organizational change

experts. The U S. nilitary is represented. W have a teachers

group, someone who designs cutting-edge thene park rides,

libraries, nuseuns, systens integrators, academnic researchers,

and nore.

What does this disparate group have in comon?
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Well, you can change the world. You represent the researchers
and engi neers who can develop the hardware and software we are
going to need, the product and service producers, know edge and
content devel opers. You are the early adopters of technol ogy.
You are the groups that need to build bridges so technol ogy
transfer can occur. You represent users of a w de range of
education and training end products and services.

To reach that, there is plenty to do. Techni ca
standards nust be deployed to foster hardware and software
i nteroperability, hardware to hardware, hardware to software,
software to software, software to content, content to content.
For exanple, as one staffer put it thinking of nmedical training,
t he knee bone has to connect to the thigh bone.

Qur education and training institutions have to
build know how and capacity for strategic technol ogy managenent
and for rmanaging nmassive organizational change. W need
i nnovati ve approaches and market strategies that will encourage
system integrators and other conpanies to take a risk and invest
in building new | earning systens.

For exanple, in the 2020 Visions report, we
i ncorporated a wi de range of high-resolution displays in many of
those visions. Yet, U S. conpanies are not yet fully engaged in
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that particul ar business.

We are going to need a rich array of new content
while, of course, protecting the intellectual property of
cont ent devel opers and ensuring efficient mechanisnms to
conpensate them for their work

Teachers probably should have been nentioned
first, rather than fourth. Teachers need to be prepared for new
kinds of jobs and new kinds of roles, again, as the report
tal ked about, guiders through know edge, rather than di spensers
of know edge. There is a wi de range of other issues: the need
for R&D investnent, technology validation, scalability, privacy
as we tal k about huge databases, and much nore.

W are the Comrerce Departnment here, not the

experts in providing education/training. We're not the
Educati on Departnent. But what Comrerce does do is encourage
technol ogi cal innovation. Indeed, the Conmerce Departnent has a

uni que charge in government of working with the private sector
to foster innovation and conpetitiveness.

For many years here at Commerce, we have pronoted
new nodels for tech transfer, for R&D collaboration, for
public-private technol ogy partnerships. W are sensitive to

mar ket s and nmar ket forces, business investnent, and risks.
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W have served as a neutral ground for

st akehol ders to come together and talk, public and private

groups, convening to explore new ways to collaborate. And

that's what our neeting is about today: finding new ways to

col | abor at e.

What | want to urge everybody here today to do is

to explore the new challenges; identify the  priorities,

especially the next concrete steps that we can take; |ook at the

linchpins, try to figure out the choke points, the barriers that

are going to be in our way between us and the vision.

We al so ask that you explore new processes or new

partnershi ps that night nmake nore effective our nation's effort

to develop and deploy these emerging technologies into the

wor | ds of education and training.

This is, | think we can all agree, vitally

i mportant. Sinply put, Anmericans nust have greater and nore

effective access to the know edge and skills devel opnent that

they personally need for the future. Technol ogy pronises to

enabl e that possibility.

W nust tackle this challenge because America

must conpete in global nmarkets. W nmust do it to provide

Anmerican workers with a conpetitive advantage in a gl obal |abor
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mar ket force where many are willing to do the same thing for

| ess.

W nust do it because rapid change neans that

Americans will want and need, need, to be lifelong |l earners. W

must do it because there is enornous econonic opportunity just

in providing all of the products that will surround this new

education and new training. O course, the bottomline I think

that we can all agree on, we nust do it so that every child can

devel op his or her maxi num potenti al .

So be creative, be inventive, rethink the

possibilities, and let's see if we can't nmake this the day that

peopl e | ook back to and say, "That's when we began to change

Anmeri can education and training."

Now, on to business and sonme of the |ogistics.

W're going to start this nmorning with a series of short

briefings to provide all of our participants with a comon

baseline of know edge on the scope of the issues that we are

going to try to cover today.

W are fortunate to have two stellar panels to

brief us. Let ne introduce the first panel. Qur first briefing
on the state of science and technology will be delivered by Dr.
John Bransford. He's centennial professor of psychology and
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education and co-director of the Learning Technol ogy Center at
Vanderbilt University.

Qur second panelist briefing us on the state of
the industry and the nmarkets is Karen Billings, vice president,
education division of the Software and Information Industry
Associ ati on.

Qur third panelist, briefing on why we need
ener gi ng t echnol ogi es in education/training is WIliam
W ggenhorn, chief learning officer at the Cigna Corporation. He
al so served as co-chair of the Commi ssion on Technol ogy and
Adult Learning convened by the National Governors Association
and the Anerican Society for Training and Devel opnent.

Let me close by saying thank you again. We are
delighted to have each and every one of you here, especially
thankful to our panelists now, who are going to present. | wll
ask John Bransford to begin.

(Appl ause.)

MR. BRANSFORD: Thanks. I hope you don't m nd.
I think nost of us are going to have to present from back here
just because the cord won't reach all the way up.

PANF| |

STATE OF SCIENCE AND TECHNQ QGY
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MR.  BRANSFORD: | want to give

of perspective from the |earning sciences.

12

you a little bit

And | wanted to

start out with a challenge. Thanks to the Learning Federation,

it's a new view of what universities mght |

need to nmeet this challenge, and high schools

it's by Father Guido Sarducci.

ook like, and we

and ot hers. And

(Wher eupon, a recording was pl ayed.)

MR. BRANSFORD: Well, that's it.

| think this is

a good thing to think about for conpetition because if he goes

online, we're in trouble.

So the question is, how can we

respond to this

kind of challenge? | think we all believe that that is what it

is, a challenge. I think we also all believe

it to help, we need it to go beyond that this

So a big issue is, how can we do this?

that in order for

is a cool factor.

So what | want to talk about is three legs to a

platform that we need to think about. One is

information from

the learning sciences. One is information fromtechnol ogy. One

is information from change nanagenent and

| eader shi p. And

certainly business is going to be another one that is part of

change managenent and | eadership

If we don't have all three, if
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| earni ng sciences, we are going to mss our success target. |If

we are weak on change, we are going to m ss our success target.

We need that bal ance, this three-legged stool, if you will.

For learning sciences, there is sonme good work

fromthe National Acadeny of Sciences on how people learn and a

very ni ce book on understanding by design. The technol ogy one

think the 2020 Visions is a great exanple. |t was phenonenal to

be able to read it over the Wb before | cane. Here is a good

exanpl e. M chael Fullan | really like in terns of leading in

the culture of change.

Let nme just give you an exanple. I am going to

take this from post-secondary, rather than K-12. | want to just

gi ve you an exanple of how technology can transform things --

this is part of an engineering research center we have that you

can see the people at the bottomthat are all involved in it --

to wuse learning sciences and technology to change how

bi oengi neers are taught.

And so the transformation over -- we're into the
third year now -- was from great |lectures but lectures -- this
is on bionechanics and learning to do the iron cross -- to very

t echnol ogy- enhanced t hi ngs.

And, just real briefly, we were able to collect a
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| ot of data. One is if you look at these course eval uations,

one is worse. To the right is good. And you see the red, as we

start to introduce technology organized around |earning and

these things, you just see this whole shift to the right

won't go into detail on this, but that is very good.

The other thing is you start to |ook at we have

experinmental control groups. Don't | ook at everything. Somre

things are real easy for these students to |earn. And so it

doesn't matter how you teach them but look at the really

difficult things to learn, and you will suddenly see incredible

advant ages. Part of knowing how to deal with technology is

knowi ng how to assess different things.

VWat | want to do now is go below the surface

because it's real easy to say this is a technology story, and I

really want to show that it is all three legs of that platform

So one is let's take this little part of how

people learn. This is called the "how people |earn"” franmework.

It's just four lenses for thinking about the design of any

| earni ng environnment, whether K-12, post-secondary, business, or

what ever.

The first part is you need to be

know edge-centered. And that nmeans you need to think about the
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organi zati on of know edge. So let's go back, for exanple, to

Gui do Sarducci and say, "Let's suppose we could reduce

forgetting everything you learn." Here's an exanple of proverbs

that we all know.

(Wher eupon, a recording was played.)

MR.  BRANSFORD: So you can say, "All right. I's

wi sdom ki nd of menorizing a bunch of proverbs because certainly

for everyday know edge they're useful ?"

If you really get into know edge organi zati on and

what we know in |earning sciences, no. You have to have your

know edge conditionalized. You have to know the context of
applicability. It's very different froma |ist of facts.

So, look, | say too many cooks spoil the broth,
but many hands nmke |ight work. Hast e makes waste. Wit a
nm nut e. He who hesitates is |ost. Not hi ng ventured, nothing

gai ned. Better safe than sorry. Absence nakes the heart grow
fonder. Qut of sight, out of mnd

These contradict each other. \Where the wisdomis
in knowing there are tinmes when too many cooks spoil the broth.

There are conditions under which many hands meke |ight work.
And that's what you have to do to start to devel op the expertise
necessary for success.
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If 1 give you another exanple, if you teach
statistics, people can know how to conpute =ztests, t-tests,
sign tests, et cetera, but it's knowing the nature of the data,
the nature of the problem that you're trying to solve and
knowing how to link that up with the right statistic that's
really the kind of expertise we need.

So when we think about the know edge centers,
then, the first step is really to prioritize. Wat do we really
want our students to know and be able to do? And what aspects
of that give us an enduring understanding of a discipline, as
opposed to just a whole |ist of facts?

If you really follow this through, this is in
t hat bi onechani cs course | showed you. This is what Bob Rosell

did. He said, "Let's go beyond the taxonony,"” which is the way
we typically teach. Here are our standards. Here is what we
want them to reach. But it's just an ordered Iist. Let's
prioritize it and set up a set of challenges going across the
top. Then any basic idea you have here is repeated a nunber of
times in the context of solving problens.

This may not make total sense, but | just want to
enphasize that the heavy Ilifting, a big part of the heavy
lifting, is figuring out how to organi ze a curriculumthat hel ps
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peopl e devel op the kind of expertise we want themto have.

So that's know edge-centered. Very quickly
| ear ner - cent er ed. You can say students' reactions to baseline
teachi ng when we had bi onechani cs. If you got a three or a

little higher, that's pretty nundane. And you see, though,

there is a lot of variance there. These are a variety of

measures we won't worry about .

Now what happens if | start with sone technol ogy?

In this case, | can really see an iron ring denonstration. In

ot her cases in 2020, you see sone wonderful visualizations.

I just start that, and then | start people to

generate ideas. What nuscles do you think would be involved in

doing the iron ring? Now |ook what happens. This top line is

the engagenent is inproved quite dramatically. When | present
the challenge, it's nuch higher. Even if | give a little mni
|l ecture as a professor, |'ve created a time for telling. So

that is higher as well.

Then it's better yet if | have sonmething |ike
this and | use -- this is a sinmulation that our Texas partners
devel oped. One of things it provides, a challenge provides a
focus for sinmulation. So it's focus work, rather than just "I'm

playing with a sinulation" and, of course, the fact that you
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could make it individual progress is learner-centered as well

Commmunity-centered. This is another part that is

very inportant in classroons and involves helping the students

devel op a sense of identity of what's it going to be like to be

a professional out there and how do | build a comunity where

it's safe to say, you know, | don't quite understand as well as

I would Iike to. That again sounds sinple, but it's huge.

As you change the rules for students and get them

nmore into problemsolving and less into what they're used to,

which is conmputation and menorization, they need a constant

rem nder of what is in the world.

So the sooner you can give themreal and virtua

internship so they've got a sense of what it's |ike out there

why they're | earning what they're learning, we find that this is

very inportant for devel oping a sense of community.

Then | want to talk about assessnent-centeredness

and, really, assessnment-centeredness in the sense of formative

assessnment; in other words, making students think as visible as

possible so | can help themif they're getting off track

Here is a very sinmple technology that is actually

quite powerful, wreless response technol ogy. A professor can

pose mnul tiple choice questions.
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Now you see them wup there. The students

i medi ately see a graph. The responses are anonynous. And it's

a very powerful way to find out where your students are.

So here you can do it within a class. They' ve

got the challenge here. Their initial thoughts, gee, they are

all over the place. They don't really know which nuscles are

the nost inportant. Then | let them play with the sinulation

for a while. And then |I make sure | always have an assessnent

phase in here.

This is the formative assessnent phase. Her e
they see a novice and notice where he's fine until right there.
And that's a break point. So if I've built a nodel, | should

be able to account for that.

And then | can do another assessnent. Here 1I'm
still all over the place, even though kids tend to be better.
So now | can loop back, and it totally changes the nature of
| ectures.

To go even further, our I1SIS group with Larry
Howar d has devel oped a whol e course nmanagenent system that lets
you go beyond just the classroom base and really tracks each
i ndi vi dual person

The other thing is, though, you ve got to assess
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the right stuff. So let's suppose | have this. I want you to

learn to do free body diagrans. And | give you nultiple choice,

and | say, "Which one of these is correct?" WlIl, in fact, kids

can get really good at that very fast, but that's not the skil

t hat they need.

What they need is to see this and generate a free

body diagram \What you've got to do is you have them do this.

You have them generate it. Then you show them the nmultiple
choi ce. Then you say, "Wiich ones are closest to what you
gener at ed?" so there are all kinds of issues about generation

versus recognition here.

The other thing is sunmative assessnents. So

that's what do we know at the end of a course. And here | won't

go into detail, but we found this very inmportant to |l earn how to

create rubrics for preci se wi ndows on | earning.

I showed you this earlier. If you can find the

pl aces where students are really having trouble, that's where

you really want to focus. This is where technology can show

enhancenent .

If you just try and sum over all of those, you

get so much variance you won't see any differences. And then

that allows you continuous inprovenent. So this is, in fact,
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software we build to help because you notice that even the

students in the technology group weren't as good as they could

have been.

So, very briefly, this is the how people |earn
framewor k. It's just four |enses. Look at the know edge we
want them to teach. Look at how |earner-centered we are, how
assessnent - cent er ed, and communi ty-cent ered. Moti vati on

actually fits in all of those.
It is also inportant we use this for |eadership.
So this is sonme of the |eadership group in our bioengineering
center. And nost ways of dealing with professionals, whether
it's professors or K-12 teachers, violates every part of the how
people learn framework because it's very fast little things.

Real quickly, new possibilities. This I think is
great. | really enjoyed it. There are a nunber of people here
who have done great applications who aren't necessarily in that
book.

One | just wanted to show that is one of ny
favorites. Thank you, NSF, for just funding this. This is
t eachabl e agents, which we think could transform video ganes.
So you really get to have a focus.

Then you go down and work with Betty, and you
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draw a concept map and see if she can figure out what nmakes

rivers safe. She can talk and so forth. If you don't do it

right, she really nmesses up. It's very notivating, and it's

| earni ng by teaching.

And then if you just prepared a teacher, that's

okay, hlut then you really need feedback from her so you can

change so you see better data there.

Anot her exanpl e is new opportunities for
assessnment. All | want to say here is we are trapped in a node
on assessnent of what | wll call sequestered problemsolving,

"Here is the test. Can you solve it?"

Any of us never work that way. W go into a new

environnent. We have access to resources. The question is, can

we |earn to solve a problem that soneone gives us. We can use

conputers to do that. That is a very different view of

assessnment and transfer than we have had in the past.

This is just how we can start to design

environnments. We're trying to do this. Down at the bottom are

a lot of granules. W have a |ot of these out on the Wb.

The big trick is how do we put them at a nodule

| evel so all of the conponents of the how people |earn framework

are there. Those can be reconbined into nosaics and courses
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This is the design principle that could be good. Then we have

actual ly got groups working on conposable environnents that |et

t hese go.

So the guidelines | just want to |eave you with

are, first, really getting a clear idea. VWhat do we want

students to know and be able to do? That is changing a |ot.

And it really should direct what we do.

Second is how people learn framework that is very

useful; third, these three legs that we need for success. And

t hen, fourth, we need this interoperability anpbngst our

technol ogy applications so that we can all start sharing

resources and so forth.

So thank you very nuch.

(Appl ause.)

STATE OF THE | NDUSTRY AND THE MARKFTS

MS. BI LLI NGS: VWiile | am getting help |ooking
through the presentation, I, first of all, wanted to say that
there are copies of the handouts. That way you can just |isten
as opposed to trying to take notes quickly.

The information that | think Dr. Bransford just
gave us is sort of a perfect setup into nine. Assune for at
|l east during ny time period all of what John just tal ked about
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wanting to enphasize content, particular marketization, the

assessnment in the right way, those are all things that

publ i shers want to do

They all know that based on how children |earn

and what things they have |earned about teaching and | earning

and the whole process is what they really do want to do. %%

role here today is to sort of talk about how difficult that is

to do, given the nmarket, given what goes on in the classroom

and given the state of our econony.

I am very, very pleased to be here today. | just

started with the software information industry. Bei ng part of

the industry for many years, whether it be in textbook conpanies

or in software conpanies, platform conpanies, K-12 internet

start-up conpanies, | have been part of this industry. So a |ot
of what | sort of speak to you about actually either conmes from
personal experience or from this know edge that | have gained

after 30 or nore years.

The Software Information Industry Association is
a trade association for the software and digital content
i ndustry. We have global services in governnment relations,
busi ness devel opnent, corporate education, and intellectua
property, the number of the |eading conpanies across the United
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States and internationally.

Qur mission is sinply to pronote and protect and

inform To that extent, today what | amgoing to try and share

with you is fromthe education division those things that we can

do in a |l eadership position

The education division plays a large role in the

draft and input and review of a lot of the recomendations,

legislation that conmes through. The National Web-based

Educati on Commi ssion was a very, very stalwart effort.

I think one of the things that you all have to

understand is that when folks in the D.C. area spend a great

deal of time putting together recomendations or putting

together a white paper or docunments, school districts, higher

institutions, corporate training centers use that information.

It's great guidelines. And it helps them get budgets. It helps

t hem perhaps rationalize sonething that they want to do, but it

does support their efforts.

W work a lot with our nenber conpanies, key

federal officials, and national educational |eaders. W try to

set up foruns for di scussion because we believe that

comuni cation is incredibly inportant, just as it is here today.

We |look at the opportunities and challenges of
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each new |egislation and |aws. Ri ght now the "No Child Left

Behi nd" Act is forenpst in the mnds of educators and publishers

and policy folKks.

I just got back from a conference called EdNet

which is primarily a conference for k12 higher ed. corporate

training publishers, conpanies talking to other conpanies and

listening to educators, listening to other officials.

And probably every third session brought up

scientifically based research, no child | eft behind, or the rise

in accountability in both higher ed and corporate training, and

budgets. We'Il get into that in a mnute. But it was anmazing

to me how qui ckly things have changed.

Their mndset is all of a sudden extrenely felt

within the conpanies. O course, they distribute, boiled or

di stributed software and content and educati on. I think what we

say, software and content, nobst of the software has sonething to

do with content, either delivering it or bringing it directly

One of the interesting things is that they depend
on the schools that they serve in many cases to develop a highly
skilled workforce. It's very difficult in a technology focused
conpany to do a lot without really highly skilled students from
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uni versities or fromother work centers who have cone in.

Wthin K12 education, | want to take just three

slides. It was very difficult to sum up what is going on in

K-12, higher ed, and corporate training in one slide each. I

put some sort of top-level things in my mnd.

The things that are happening -- and this is very

recent. And, again, a lot of it comes out of recent data. Back

to school is a great tinme frame for getting a lot of this data.

It seems that we went through an era of

site-based purchasing, but it has noved to a little bit nore

centralized now, either large districts and a l|lot of buying

consorti a.

The schools, districts, buying consortia, state

educati on officials are very specifically aski ng for

instructional materials that address their core teaching and

| earni ng needs. They are also because they have had enough

experience now wth electronic nmedia to want to have a

conbi nation of print and el ectronic.

It's not one and it's not the other but a blend

where it's just depending on the |earning needs of the student

that is the nost appropriate. And they've had enough tine using

both to understand that and meke this use of each. And they
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wanted to correlate to district and state curriculum standards

and to assessnents.

I worked for a while for a conpany that actually

did correlation to standards and assessnents. It's very
i nteresting. Six years ago and eight years ago, it was the
nati onal standards that canme out. Then states got on board

And state by state by state until my last state, lowa, had their

state standards. Then the large districts and nediumsized

districts came in and said, "No. Because of our [earning

community, we want these things to happen.”

That nmeans publishers have to in order to sell

their products show the correlation of their content to the

state standards, the national standards, and sonetinmes the |oca

st andards, which increases the cost of sales.

The purvi ewabl e expenditure on software is noving

up. Now, just conpare that ten dollars to the five or six

thousand dollars a year that it really does cost to educate the

child. There's a lot that goes to a | ot of other things besides

t hose instructional material s.

The after-hours <classroons are becoming nore

i mportant. Also, so is just the learning beyond the walls,

whet her it's nmuseunms or charter schools or all kinds of things
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are bringing into play.

There's a lot of mobility and portability
happeni ng as kids are wal king around with very portabl e devices
and a lot of the instant nessaging. You wal k through shopping
malls, as | did Saturday in Los Angel es, and these kids are just
i nstant nessaging each other all the tine. Well, vyou can
i mgine the teacher is trying to give a test in a classroom
wondering who is doing sone instant nessaging at the noment.

The other thing is the strategic alliances. It
is very, very difficult right now for one software conpany or
for one content conpany to provide the kinds of total solution
that K12 districts want. So they need to form alliances for
bot h devel opment and distribution, particularly the curriculum
managenent .

In post-secondary or higher education -- and |I'm
usi ng them sort of sinultaneously here -- one of the interesting
things is the degree to which online degrees are gaining
credibility and then al so the bl ended approaches. Sone of those
that are npbst successful -- |'m thinking now of places Iike
Pepperdi ne University, where they have sone face-to-face and a
ot of online. 1It's sort of a blend again back to the print and
el ectronic that seems to work in the classroom that this works
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best for educating, particularly for teachers.

There is a mx of institutional consuner sales,

the consuner sales, of <course, to the students directly,

institutional sales to the classroom the professors.

Now, the student popul ation has been grow ng for

30 years. If there is a bright spot in the entire education

sector, K-12, higher ed, and corporate training, it seens to be

unani mously that of higher ed. So a lot of publishers who have

been in K12 are looking for ways to sell their products into

the post-secondary narket. Because of piracy, a lot of the

publi shers have bundled their software wth hardware or

t ext books so that it gets purchased |egally.

There are sone issues here with internet on

canpuses. There is the 12-hour rule, which is penalizing sonme

online universities. In other words, they have to be 12 hours

of registered credits before they're going to get financial aid.

That's not what a lot of the online students are doing in

taking a course of a senester until they finally finish.

E- education vendors, the ones that seem to be

doing well and the ones that seem to be pushing and doing the

best, are those who are doing research and content databases,

course nmnagenent systens, student information systens, the
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hosting systems, a Jlot of infrastructure and e-enterprise

portals. Those are the ones who seem to have the brightest

outl ook, at |east, on what is happening.

In corporate training, t here, agai n, t he

per - enpl oyee expenditures can go anywhere in the pass for about

1,200, which is quite common, to about 4,000 dollars a year.

And | think the highest figure is at a place like Intel, which

has maj or corporate training initiatives.

However, 68 percent of that is now conputer-based

and 24 percent is training online, which | was quite pleased to

hear. Now, the growth of corporate education is just a sort of

a slow, steady growth. Online delivery is going very quickly.

So what is happening is there is sort of a shifting of the

resources.

Cenerally, the publishers sell to the enployers

with the exception of a place like the University of Phoenix,

where they're selling directly to students, and then sone of

what we call the school derivatives, the Harvard busi ness schoo

onli ne and ot hers.

The distribution channel is primarily direct,

again, to the enployers of the conpanies. But direct sales

means you have a | ot of salespeople, which is an increased cost
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to publishers. The technologies there that seem to be

hi ghlighted are the collaborative Wb-stream ng tools and Wb

casts, again, because they can do training well that way. And

it's also very strong in government, particularly in mlitary,

pl aces transactional in nature, such as insurance, banking, and

nmedi cal concern.

Now, we had quite a few investors there. I

shouldn't say "quite a few" It was down to about ten percent

of what was there two years ago. But there were enough of them

The few that are still interested in education had very simlar
Vi ews. So | went ahead and edited that slide at the |[ast
nm nut e.

VWat they call the drivers of growh, in k12,
with all the inportance of accountability in education reform
there's room for sone new devel opment. There's room for slide
devel opnent. There's room for the kinds of things they like to
see that grows the interest.

The post-secondary, because of the increased
recognition of benefits of education, so many people are out of
work, they're going back to school. That just creates the
market for them then, again, the whole working adult student
mar ket , be they enrolled in an institution, col l ege or
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uni versity, or just doing sort of an e-learning courses one at a
time.

Wen they |ook at the investnents -- and they're
doing just a very, very snall fraction of what they did two
years ago -- they consider K12 as the mpst diverse because
there's a |lot of opportunity there. It's been a very strong
mar ket and not as cyclical as other industries for quite sone
time, but it's also risky for reasons we'll get into in a
second.

Post -secondary is, again, the market that they're
nost willing to invest in because they see it continuing to
gr ow. Corporate training they see as the nost relied on and
econonmi ¢ rebound. So they're very nervous. It's sort of
hol di ng st eady.

They haven't seen the drastic cuts as K 12, but
it is a place where conpanies to increase profitability can cut.

If you build a product and sell a product, you stay on your job
a little bit longer than if you're doing things |ike
prof essi onal devel opnent, |'msorry to say.

Wthin the for-profit education industry, k12,
and, again, corporate training is very slow because of budget
cuts, but the post-secondary providers are going strong.
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I nvestors right now are very unwilling to inject

capital in education space because they see the budget cuts.

They consi der K-12 and ©post-secondary risky because of

governmental regulations. So | think that is sonething we want

to keep in mnd today.

Very quickly, that was from the investor's

Vi ewpoi nt . From the publisher's viewpoint, there are nmany

challenges. 1'Il highlight those quickly. There's the training

in the rate of change. Publ i shers can build new products, but

educators have a hard tinme keeping up, going back to the

training, particularly with |ack of teachers in general

The policy environments keep changing quickly,

particularly the last one with HBR-1. Research and devel opnent

costs, good solutions take a long time to develop and a |ong

time to market them particularly if the total solution, they

want to evaluate themfor a year before they decide to purchase

That's a long time to keep your conpany going. There are

greater systems requirenments because of all the accountability;

again, the need for scientifically based research

The restructured software distribution always, as

the technol ogy keeps noving forward, that affects not just the

delivery but the whole infrastructure, its opportunity and
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difficulty just in terns of keeping up. Copyright protection is
al ways an issue for them

Their use of questions about what they can do in
the teachi ng, of course, online versus what they used to be able
to do in print, they got that after enough years, but it's hard
now with the fair use.

Again, |'ll Kkeep comng back to it. They want

total solutions, but they are difficult to evaluate and very

costly to purchase. The budgets are the nost critical thing
that | heard people tal king about. I'"ve been in this business
for about 30 years, and |'ve never heard and seen so nuch

enphasi s on the budget issues that they have.

Education institutions need a very sustained and
stabl e source of funding. And what's happening right now is
that with the state-level budget cuts and their own, they're
facing cuts that they never have before.

The technol ogy budgets, on the other hand, are
relatively new. They are |ocal expenditures. They're pretty
unique. And they're sort of a hybrid. So it's not been an easy
thing for school districts and/or universities to sort of keep
up with.

Agai n, at the institutional conpany | evel,
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generally budgets are being cut, and it's affecting the

resources that the teachers, the educators, +the training

prof essi onal s are being supplied wth.

Qur position at SIIA is that we do support any

long-term and conprehensive national educational workforce

devel opnent strategy. It's a must to meke sure that the

citizens have the knowl edge and skills to succeed in today's

gl obal econony. And whether it's in K 12, post-secondary, or

corporate training, that's where they're going to gain some of

t hose skills.

We view the governnent's support and | eadership

as very critical to this mssion. And we know that technol ogy

can address some of these needs, whether it's distance |earning

opportunities, dat a-driven accountability, i ndi vi dual i zed

| earning nodul es, and increased productivity and student

achi evenent. Those are the goals, and those are the things that

we hope we can and through working through together today.

Very quickly, the reconmendations, very quickly

only because | |ived these certain experiences, | have to bring
these in. There is federal funding to universities. For
exanpl e, University of Illinois alnost 40 years ago -- |'m going

to say 40 years Decenber because Plato Learning is having a
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ki ckoff for their 40th vyear anniversary. Now, education
technol ogy conpanies rarely have been in business for 40 years
and doing well. You know, they are a public conpany now.

It started in 1963 with Don Bitzer's teaching
machine and a grant to the University of IIllinois. Now, j ust
that one grant has built this huge conpany. A lot of other
things are put into play, but there was seed funding that was
very, very inportant.

Nati onal Science Foundation funded workshops for
mat h teachers. This was exactly 1968. | know because | was one
of those math teachers. We | earned progranmi ng, Fortran. Ve
tried and we did teach it to our eighth grade students.

Now, what | found interesting was that ten years
|ater, when | was entering teacher's college to get a doctorate
in technol ogy and education, there were four people in ny class
who had 15 years before gone through one of those National
Sci ence Foundati on wor kshops. That's how they got their start
i n conputing. It does make a difference. It creates |eaders
for tonorrow.

There is federal funding to R& firnms. Right now
there are three or four little education conmpanies that were
able to take the public domain |ocal |anguage and build a
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busi ness out of it. That started with devel opment dollars at

BB&N and then on to MI.T. nedia | abs.

The other estate is capital, venture capitalists,

and a broker. Florida and M nnesota are just two of many, nany

exanpl es. Florida actually put in sone dollars for an ESL

product devel opnent. At that point, nobody was doing English as

a second | anguage. This was, again, about 12 years ago. And so

they used Dade County devel opers, Jostens. And together over a

couple of years, they produced sone ESL software. It is stil

part of the Jostens now Conpass Learning product |ine.

M nnesota funded what they call the M nnesota

Educati on Conputing Consortiumto devel op software for the brand

new Apple Il's that were just coming out. They did that. They

got into Mnnesota schools for free. Then they found that they

could license it to other schools.

So this consortium becane a conpany, spun out of

the legislature, and then got bought by The Learning Conpany,

whi ch was then bought by River Deep, also a public conpany.

Al right. So our recommendations to you all --

and these conme fromnot just nyself or SIITA officially. | have

to tell you that being around about 200 educati on publishers the

| ast four days, these are the things that they kept asking for,
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"I'f you can say sonething, Karen, say this" to make sure that

the publishers and custoners are part of shaping innovative

solutions to provide customer resources sonehow to create the

demand. And maybe it's through training, and nmaybe it's through

tax credits. They don't know. But something is there.

Speaking of tax credits, we have a nunber of

menber conpanies who reside in Canada as their headquarters

because of the tax credits they get there. And they Kkeep

asking, "Well, we'll nove to the U S as soon as we get better

tax R&D incentives."

The trade opportunities. For a while,

i nternational trade opportunities are very strong. Ri ght now

they've cut back, but | think that can be built and | think it

could increase industry opportunities greatly.

What ever we do with devel opnent dollars that the

Commerce Departnent is looking at, try to create what we call a

seed change. Those kinds of things we think could be or create

t hat seed change are full br oadband depl oynent,

vi deoconferencing, particularly wth a need for teachers,

wi rel ess technol ogies, platforns to become personal, and a very

strong delivery infrastructure.

I just want to close by saying there are a couple
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of resources there that we have. W did a trends report, which

is listed there. You can downl oad that. It sort of tal ks about

anytime anywhere learning and is, again, the work of really

| ooking at that for quite sone tine.

There is a lot of market data in the report.

Again, | was a recipient of the 2020 Visions last week. | think

it is wonderful, and I would recommend you taking that.

The very | ast slide shows t he cont act
information. 1'Ill be here all day. Conme back and talk to ne.

Thank you.

(Appl ause.)

WHY WF NFFD FVEFRGA NG TECHNO OG FS | N

EDUCATI ON/ TRAI NI NG
MR, W GGENHORN: My nanme is Bill Wggenhorn.
Over the last | guess 40 years, incredibly 40 years, we have

been really tal king about this particular topic. As a matter of
fact, when | read 2020, | thought, you know, it's also very
simlar to one that | read in 1980. And eventually we' re going
to get there.

I bring that up because over the 40 years, |
spent 10 years at Xerox, 20 years at Mdtorola, about a year on
the West Coast with a group for kids, and now at Cigna.
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Xerox, | was there kind of during the boom

period. Cigna is a conpany that sold George Washi ngton a policy

in 1796. So it's been around a while, different nanes, but it's

been around a while. And the use of technology has a ways to

go.

So |I've prepared kind of a paper. You can have
it if you want. It kind of gives all the big nunmbers, et
cetera. I thought | would try and speak to what | see as sone

of the real issues that we face

I thought | would actually present three papers.
One would be pre-9/11. The next one is post-9/11 but
pre-Enron. And the third one is post-Enron. | say that because

| can literally see a shift in mndset and investnents during

those three particul ar phases.

Let's talk about just the inmpact on what we now

have to teach people that | really didn't have to teach prior to

9/ 11. After 9/11, all of a sudden, we had to teach safety to

every enpl oyee, no nmatter where they worked.

Safety included how to evacuate buil dings. | am
on the 55th floor of a building, and | take it very, very
seriously because it's exactly 23 mnutes if | am healthy from

my floor to the basenent.
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Now, online learning is probably not a good way
to try and figure all of this out. At sone point you have to go
down 55 flights of stairs. But the whole plan, et cetera, of
doing that and noving 44,000 enployees out of buildings into
buil dings and safe areas, et cetera, has becone a nassive
education effort in beginning to |look at technology as well as
just what we need to do.

So that was sonmething that we didn't have to
worry about that nuch prior to 9/11. You had safety educati on,
of course, on those things where we dealt with chemcals or
sonmething like that but not nmassive education for every single
enpl oyee on evacuati on procedures, certain health procedures, et
cetera.

Now, thanks to some of our leadership in
i ndustry, we now have eight areas of conpliance education that
we nust certify people in, eight areas, but |I'msure by the tine
" mout of here today, there will be nine.

As a matter of fact, sonme of these areas of
conpliance education actually around policies, but when you
begin to peel it back will actually make it nore difficult for
us to use technology to reach people because it's closing out
what we can actually share with our enployees. So we will have
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wonder ful tubes but not a lot on them because the first thing

you learn is don't share a damm thing.

So I'min a situation. I'"ve just spent three

days with 185 nurses, which to me is a little terrifying, you

know, they shouldn't have access to the information. Good news.

I can tell you what was the therapy in 1985, but, regrettably,

| can't tell you today. | nean, one of the issues | think as we

ook at these in the future is to look at all policies and

policies around security and policies around privacy and how

they inpact, one way or the other, part of this |earning process

because the policies we've referred to so far are very focused

on the education and comrunity sector, but the policies

i npacting me are not coming fromthat particular world.

After Enron, we now have ethics. O course, it

has to be a special course because the audit conmmittee now

requires that you teach people ethics. [It's not good enough to

say you tried to inbed that in everything you did, but we now

have Ethics I, Ethics Il, SEC Ethics, and Medical Ethics.

Now, if you think about it, from day one when you

come on board until we can put you in a job where you can be

productive, you have safety, compliance, and ethics.

And, of course, using technology and you want to
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keep it cheap is the npst boring presentation you have ever seen

in your life. Flip. Flip. Flip. And at the end, you say, "By

the way, we are going to use online |earning. You're going to

enjoy it. It's going to be very exciting." The average age is

47. They're just praying they make it to 55 and get out of

this.

Now, | go through that because | think that these

are some of the very fundanmental, gutsy things we have to deal

with. Anot her one we have just gone out on bid for a |earning

managenent system which is always high risk. I have already

bankrupt two conpani es since sel ecting these.

We have gone through them and you say, "Wy do

you need one?" Well, now | need one basically just to track al

of the conpliance education. Now, | happen to be happy about
that because when | do my budget presentation, | basically show
vi sual s. Here is what is required, mllions of dollars, and
here is your alternative. Here is what you will look like in a
federal prison uniformunless you are willing to do this because

now you really have to denpbnstrate that not only did you offer
it, but the person got it and now we're noving into assessing,
did they learn anything from it or was it the five-nminute
wonder ?
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Wen we |ooked at the corporations, there were

210 of them that we found had LMsSes. We put th

em t hrough four

categories, which is required in business. One is like all

techni cal conpetency. And npbst pass that becaus

t echnol ogi st s.

e they're great

We're going to nove ahead all of those years. |

mean, we |ove technol ogy. W made stuff we |like. W hope
sonmebody else will buy it. W would develop it, really, because
we enjoyed it when | |ook back on it. When people conme and
present, you can tell it's those technologists really get it
wel | .

Then we have a business review process. The
business reviewis, will it actually work to do what we think it

should do? And do we have the discipline to drive it all the

way t hrough?

One of the things that | have looked at in the

use of technology in business is that nbost of us stop short of

actually using it. We get so far, but we don't

the total cost of the inplenentation of the syst

pay the supplier but what is going to cost

especially fromtal ent resources.

really | ook at

em not what we

us to do it,

The third one is relationship mnagenent. Do |
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really want to deal with these? WIIl they be here tonorrow?
Now, what has been fun is that even during this bidding process,
they have changed. And these are preestablished organizations.

The last one is we put them through a financial
review. They cane back and said, "Bill, |'ve got bad news for
you. None of them passed, zero."

| said, "Well, go back and forecast wll they be
here in three years. I only need them for 36 nonths. Gve ne
that review "

Now there are sone of the big players getting it,
like an IBM and Siebel and others. |It's a different ball gane.

But when you | ook at the ones wal king through our front door,
that's what we're trying to devel op as our supply base.

Now, in a sense, | have to forma coalition with
finance, with IT, et cetera. IT gets real excited and every
organi zation, "Ww. That's great. More stuff. We've got to
buy nore servers.” | mean, it's the first thing out of their
mout h.  And we popul ate anot her server for them

The second one is the |earning people get kind of
excited. They're never going to use it, but they get real
excited about it because, after all, if I'"'mnot in a classroom
what am | going to do?
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And then you have, really, the third is finance,

whi ch keeps asking for return on investnent. In my 40 years, |

have never really seen one per se other than what | call the

cost of ignorance. What did it cost us because people did not

know what to do? It was not embedded within that particular
wor kpl ace.

Now, when you look at the trend, and | say
post-Enron, it is a <challenge to nmmintain a conpetitive
wor kf or ce. I would say pre-9/11, industry accepted a |ot of

that responsibility. One of the things | worry about today is
post - Enr on. Because we to do safety, because we have to do
conpl i ance, because we have to do ethics across the board with
nore com ng down, | hear nore and nore fromny col |l eagues -- and
I belong to several consortia; so |I'm not just speaking from
Cignha -- saying that what is happening is | am going to educate
a few, and hopefully they will educate the rest. | don't
believe that will ever happen.
I've literally been in conpanies where 100, 000
people say we want to pay 1,000 and we will invest that $4, 000
in 1,000. But it's up to themto educate the other 99, 000. I
wi |l guarantee you that won't happen.
So as we are trying to develop our strategies, |
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said, "What would I, Bill Waggenhorn, buy wth nmy Visa or

American Express card to nmke sure | stay conpetent in this

ever - changi ng worl d?" because it's pretty clear that we're going

to need to have tools, new know edge, et cetera, to keep being

enpl oyabl e.

Si nce none of us has a pension plan nuch anynore,
as nmy financial adviser said, you know, "It's good news. You
can retire, but you'll be 93." As we |look within our own

organi zati on, you see people not stepping out to retire.

Now, one is financial. The other one, though, is

nore excitement about relearning, figuring out sonething to do.

So | think that, again, can be very exciting.

If I looked at the nurses | was just with for the

| ast three days, 185 of them all were in their second or third

career. None of them were ever in a particular role they ever
expected to be in when they went to nursing school. And t hey
had to learn totally new skills and really enjoyed it. Most
pl anned to work until 60-70 years of age and as long as they're
conpetent in their skill sets will be able to do that.

Now, when we |ooked at the size of the |abor

force, et cetera, those of us in the early booners' age or late

boonmers' age, et cetera, can stay around quite a while because
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there is a shortage, as you all know, comng through the
pi pel i ne. But it's also who is coming through the pipeline
because when | spent |ast sumer visiting a lot of call centers
around the United States because if you look at call centers,
you realize that eventually they'll hire every single man,
woman, and child in the United States.

I nstead of conpulsory nmlitary service, you wll
have conpul sory service in a call center. And because nobst of
these call centers have anywhere from 30 to 200 percent
turnover, sone of them never have to wite the same payroll
check twi ce.

There are people, places but judged like they're
manuf acturing centers. | nean, to me it's just kind of amazing
how we ever |eft manufacturing people into these people places.

When you look at them you start to do profiles.
Some of them | | ooked at, one, 70 percent of the enployees were
single parents. Two, it was the first job they ever had, ever
had. Third is 40 to 50 percent of themwere the first nenber of
their famly to ever receive any benefits. So what is a
benefit?

Anot her one was in certain parts of the country,

over 50 percent of them had English as their second or third
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| anguage, at best. And so you started to go through. VWhen
sonebody calls you and you can't understand them the reason is
pi cked them up off the street shoved them in. Three ninutes
later, you're alive with all this great technol ogy.

But then you |look at some of the technol ogy you
had to work with. If you're in Pittsburgh, there is a call
center that deals with very sophisticated issues. It's not so
inthe lowend. This is dealing with very sophisticated things,
li ke heart transpl ants. Do you need a new heart? And it goes
t hrough these 80 people there. They deal with 14 different
syst ens.

So, as you can inmagine, on your screen you have
14 different systens you have to plug into to get the right
answer . I think that's a little different than the nodel that
you have. And the average age is 50. But they're |earning, and
they will be able to keep up with it.

Now, at the other end, we have people who are
literally from a technology point of view illiterate. At
Mot orola, we spent $37 million teaching Anerican citizens to
|l earn English and basic math, to get them to basically Ievel
three. And then as we |ooked at those that keep coming in, as
the | abor market got tighter, we still had to go back and redo
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basi ¢ educati on.

Now with the |labor market the way it is, you can

hire a doctorate to cone in and do that work. You still don't

understand the person because it's a different end of the

spectrum

But , anyway, there is that si ze. It's
understanding the diversity of the workforce. As a good
M dwesterner, when | worked on the Wst Coast, we had 11
definitions of what a famly was. Even in ny wldest
i mgination, | only got to six. Okay? But the thing |I |earned

from that, all Kkidding aside, was the diversity and the blend

were very, very inportant. Again, how people |earned was very,

very different.

Taking the principle of manuf act uri ng, of

producing in lots of one in manufacturing to a certain sense

and producing learning packages in lots of one for every

individual, if | really look at my organization today at 44,000

people in 80 mmjor centers around the United States, they are

extrenely diversified. They range from high school interns at

age 16 up through senior citizens in their md 60s, multiple

| anguage capabilities, multiple skill sets, from very basic to

extrenmely sophisticated. And one of our challenges is figuring
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out how to keep them current but also within these tossed
par anet ers.

Another thing is | started to look at what it
cost us to teach English 101. If | can get soneone to go
online, it's a couple of dollars. If I send themto comunity
college, it's $200 to $250. |If | send themto a state-assisted
institution, it's $500. If | send them to a private school
it's $1, 100. If I send themto a private school or for-profit
school online, it's $1,150. \Were do you think we're going to
go?

Right now we have 5,800 people enrolled in
under graduate and graduate programs, of which about 30 percent
are taking themonline. The average course there is $1,100. |If
| give themthe sane course but | don't give themthe degree and
| have the five-minute wonder, it's $5 to $10. We're |ooking at
changi ng our educational investnent. If | say $10 a course, |
can educate a lot nore people than | can $1, 150 per course.

The other one is, instead of a degree, which is
great for the person because it helps you |leave us and go get
another job -- one of the things | have researched is about 50
percent of the people who get an advanced degree funded by any
corporation leave within 12 nonths. So it's a very expensive
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out pl acenent servi ce.

So I've always said, "Send the people we don't

want for a Mster's because it's a nmuch cheaper way to get

revenue. " As a matter of fact, if you send them to tier one

school, 75 percent of them |eave you within one year. So it's

just like witing a check for your favorite charity.

So if you think about it, how do you refocus that

noney? In our case, it's about $7 million, but from $10 to

$1,150 for the sane, thing. Now, there are things that are

worth paying $1,150 for, but, again, we're starting to really

| ook at that.

Now, here are sone of the issues | think that we

face. One is the IT structure within many conpanies sinply

doesn't accommpdate the exciting type of learning that we are

tal ki ng about here.

In our own case, it is really a page-turner. As

the nurses told ne, "Bill, don't give me one nore thing that you
tell me is Web-based or I'Il kill you, and I am capable of doing
that" because what they were worried about is all of this

page-turni ng because we don't have the bandwi dth. W don't have
some of the other investments to really push forward.
The second thing is that when | |ooking at
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learning maps -- I'm sorry -- technology maps of I T
organi zati ons, for the nost part, they don't include |earning as
one of their kind of constituencies and applications.

Now, why? Many tines it's because we and the
education area have no one to speak to them So we don't have
sonebody with their |anguage and we don't have anybody inside
there with our |anguage.

So, to ne, one of the positives that is comng
out of a lot of the instructional system design graduate school s
is young people with this |anguage capability, but what you have
to do is put themin the IT departnent and begin to change, not
necessarily in the education departnent. So we are trying to
wor k t hrough that.

Anot her one is the real estate people. I found
it interesting that the new coalition | want to work with is the
real estate people because, again, post-9/11 nobody wants to
build tall buildings. As a matter of fact, people would prefer
not to build any buildings and have you work out of your home.

And if you do, we'll have 5,000 people working
out of their homes by the end of 2003. We have 2,500 today,
prof essionals. What do | need to do to support that?

So in our coalition, it's |IT, r eal est at e,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

55

| earni ng. Then we have to have finance. Somebody's got to
figure out howto justify these investnents.

Again, if | take it, if | can nbve a person out
of a cube and nove them to their home, | can reduce ny costs
from $5,500 per enployee in a cube to $1,500 at hone. That's
when | depreciate the technol ogies, furniture. That's
furniture, t echnol ogy, l'ines, ever yt hi ng, over about a
t hree-year period. So then part of it is how do |I provide the
| earning for themon a 24 by 7?

Now, here conmes the next issue: policies
regardi ng privacy, security. God forbid we would actually et
our people know what is going on. But, you see, it is a
government regulation. W can't tell them

So when you start to peel it back again from
policy, it is the integration of policy |I think that has becone
SO inportant. In the nedical field right now or insurance
sector, there is this great thing called H PA which certainly
has sonme benefits. But it also has some very mgjor restrictions
for us from a learning point of view in being able to get
information to people. So we have to battle through that.

The next one is having people who represent the

suppliers who actually understand the use. Very few who call on
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us have really ever been on the other side and have to make this
stuff work. They're great on technol ogy, |ousy on application.
And so it comes down to that relationship nanagenent. \Who can
you trust?

The last item is this whole cost issue. The
budgets are getting extrenmely tight. And the tighter the
budgets, with the nore direction being provided of what it nust
be invested in, it means there is less left over.

To me, that is what | come down to. VWhat can
Bill Wggenhorn buy with his Visa card? And how can | easily
get it? One of the things we have been thinking about with the
consortium that represents 2.7 mllion workers in the United
States and our total training budget is over $2 billion is that
we will buy, first of all, jointly together.

Two, we will share all of our internal prograns,
which we have done. So if GCeneral Mdtors designs a great
| eadership program all of us own the | eadership program If we
have a great program and ethics applies, all of us own that.
Just like a consortium of universities, we've all got a big ten
nodel and some of the others.

The other part of that was to figure out how to
get to buy so our enployees could buy with their own noney. So
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maybe our job is we'll be the broker and we'll get the 30
percent discount, but we won't literally be the buyer wth
corporate funds. The buyer will be with individual funds. And,

again, froma marketing point of view, it is howto get to them

The last one is continue to |look at sone of the

| egislative issues that we face. And it's nore the integration

of policy, the seeing what the inpact would be.

The last is at a conference in April, which was

basically on e-learning and that type of thing, the term

"bl ended | earning" came forward. Now, the year before, in

Commerce, we would never use that term because we were excited

this technology was going to work. It vas actually prior to

9/ 11.

Bl ended learning in ny definition neans we failed

in using the technol ogy and we spent all the npney, so we've got

to justify it to our bosses. So we say, "Great news. W have

bl ended I earning. It's going to be nuch nore effective."”

That means in the classroom we're going to put

conputers, but we're still going to bring them all together.

W're still going to have sonebody facilitating the |earning

process. But we're going to have technol ogy, wireless or what

have you, in there. W haven't figured out a way to certify our
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own people on how to use the technol ogy as part of that |earning
process and to be the coaches.

Now, there are sone very fine exanples. | think
that is what we will talk about today, the exanples. What |
want to bring across is that these are all pockets of
excel l ence, but, really, to nme one of the challenges is how do
you get across Anmerican industry? How do you create a market so
that if you're in the software business, there literally is a
mar ket for this.

The other one is we are always conpeting with a
15-year-old or the 11-year-old. I hired this summer 11 and
15-year-ol ds through grants given their schools because of child
| abor laws, which is kind of an inpedi nent to our progress.

It was very interesting what they did for ne in
buil ding a database for every educator within Cigna. They did
it for less than $10,000. That's with all the pizza they could
eat, whatever they wanted.

Qur internal systems group to do the sanme thing
is about $120, 000. W went out on bid to a boutique firm
because then it doesn't count as head count, still cash, was
over $120, 000.

And so what | have been |obbying for here for
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years is to change the child labor laws to let us get those

little suckers about age four and grow them But, all kidding

aside, they are very confortable with it, as you all know, when

they come in our doors today at age 18 or so.

And the only reason | try to bring themin is to

enbarrass the rest of us into action because they |ook at our

technol ogy and say, "How? I have never seen anything so

primtive?"

We're just going to XP. When | came on board, we

had Wndows "95. | literally thought ny staff had set nme up. |

said, "Oh, this nust be a joke."

They said, "No. This is state-of-the-art."” Now

we're finally going to XP. One of the things we are doing in

going to XP is we are hiring young people to coach our

| eadership on how to use the technol ogy.

And we're trying to recruit as nmany sons and

daughters as possible because we know they are smart and pay

them $10 an hour because, again, what | have found -- and this

goes back to using the technology l|learning process -- is we

usually don't inplenment fully.

W really don't wunderstand it. And we never

really assess it. What we do is pray we're gone before the
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assessnment becomes due and let the other person deal with it.

So thank you very nuch.

(Appl ause.)

MODERATOR  BOND: Thank  you, Bill. (%%
ei ght-year-old will be sending a resune.

Let's nmove quickly to our second panel, also

really superb folks who have joined us here to talk about
energing technologies that really could revolutionize this
space. W will get views from industry, government, and the
uni versity research community.

So let me welconme Irving Wadawsky-Berger, vice
presi dent for technology and strategy at IBM Enterprise Systens
G oup. He has also served, by the way, as co-chair of the
President's Informati on Technol ogy Advi sory Committee.

He will be followed by Ralph Chatham program
director, training superiority for the Defense Advanced Research
Projects  Agency. Everybody  knows DARPA, M. Chat ham
particularly know edgeable about some of the npbst advanced
education and training technol ogi es enmergi ng today.

And then third and last on this panel, Dr. Urich
Neurmann, director of Integrated Media Systens Center at the
University of Southern California, where they are doing sone
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exciting and creative technol ogy devel opment. He is also one of

t he authors of the Visions report, 2020 Visions.

So, Ilrving, please.

PANFI 11

EMERG NG TECHNO OGL ES - | NDUSTRY VI EW

MR. WLADAWEKY- BERGER: Good norni ng. Buenos

di as. ?Conpb esta usted? Mui  bi en. Just checking that |

haven't forgotten my Spani sh.

VWhi | e Washington clearly does not want for issues

great and small, few have greater inplications for the long-term

health of our econony and society than the nexus between

i nformati on technol ogy and educati on.

In IT, we have the energing infrastructure that

will underlie all of our institutions well into the Twenty-First

Century. But, even nore inportant, our ability to thrive in an

i ncreasingly conpetitive wor | d is an educat ed skill,

wel | -trained citizenry.

Let nme begin by offering kudos to both the

Commer ce and Education Departnents for their superb publication,

2020 Visions. Later in ny remarks, | wll talk about the
prom se  of 1T, but , frankly, Commerce Secretary Evans
articulated it so well in his letter acconpanying the 2020
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Vi si ons docunent that | would like to borrow his words, and |
quote, "Powerful new technol ogi es now under devel opnent by U S
busi nesses, wuniversities, and government pronise to transform
virtually every industry, create rich and conpelling |earning
opportunities that neet all | earners'’ needs and provide
know edge and training when and where it is needed while
boosting the productivity of learning and I owering its costs."

W have applied IT to science and, in the
process, we've mapped the human genome, took business and
transformed it to e business. And we have devel oped the nopst
wonderful infrastructure to better conduct scientific research
and accelerated the breadth and pace of discovery. That's what
the internet has done for scientific research

Qur progress in applying IT to advanced | earning
and training has been nowhere near as successful. Let ne quote
what Secretary Paige, Secretary of Education Paige, says in his
introductory letter to the 2020 Visions docunent, "Education is
the only business still debating the useful ness of technol ogy.
School s remain unchanged for the npbst part, despite numerous
reforms and i ncreased investnents in conputers and networks."

I am not overstating the case when | say that the
know edge and skills of our people are the main support of our
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nati onal security, the firmfoundation of our denpcracy, and the

strong engi ne of our econony. But, yet, we have not provided

our teachers with enough of the IT tools or research into their

effective use that we have given to so nany other disciplines

and practitioners. That is the grave national challenge. And

that is the one that we all need to address.

Let ne talk about technol ogy. Had this neeting

been convened 20 years ago, our goal would probably have been no

nore anbitious than getting prinmtive PCs out of the school |ab

and into cl assroons.

Today the technological potential is absolutely

st unni ng. M croprocessor storage, nenory bandwi dth, and al

sorts of other information technologies are inproving year in

and year out by 50, 60, even 70 percent, beconi ng powerful and

i nexpensive, tiny and potentially ubiquitous, like all those

electric notors in our hones and cars.

Soon we will be building systems of what we cal

bl ades; that is, servers that are roughly one-inch thick and

very small. We will cluster those blades into systens first by

the thousands and not long after that by the hundreds of

t housands.

Even a 1,000-blade system of today is Ilike
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putting the power of 36,000 1990s PCs into a size roughly

equi valent to a walk-in closet. This is very nice for the
users. It totally creates havoc with the vendors, but that's
life. The systens will all be collaborating and sold in the

nost sophi sticated problens and supporting hundreds of mllions

of users.

A trillion calcul ations per second, what we cal
a teraflop, used to be a big deal. But now hundreds of
trillions, hundreds of terafl ops, are around the corner and just
beyond that, a quadrillion calculations per second, what we cal
a petafl op.

Now let me put it into context. It has been

estimated that the human brain calculates at around ten

petaflops. | have no idea if it is true, but that is what sone
estimates have done. We should be reaching that ten-petaflop
level in roughly 10 to 15 years at the present rate of
i nnovati on.

Apart from the real power, what nmakes today's
technology different is the rapidly grow ng preval ence of open
standards. Information technol ogy today is approaching the kind
of standardization that has nmade electricity an integral part of
soci ety.
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As a result, we are beginning to realize the kind

of flexibility that will allow IT to be integrated and managed

snmoothly that will nmeke it comonplace and boring, just like

electricity.

The internet showed wus the power of open

standards. When the research community introduced a set of open

protocols that enabled systens to communicate and unveil the

prospects of near universal connectivity.

Now, tens of nillions of new users connect to the
internet every year. W are well on our way to a billion people
online around the world. So technology is proliferating,
growing in performance, and declinbing in price. And open

standards emerging allow us to integrate.

So what is next? Wat is the next nmmjor stage in
the evolution of technology? Actually, the research comunity
is already in the process of taking the internet beyond its role
as a transport network and as a great communi cati ons and content
platform and making it a distributed conputing platform That
ener gi ng phenonmenon is called great conputing.

Just Ilike the internet let us share content,
great conmputing wll let us share the actual comput i ng
resources, process source and storage applications and files,
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menory and data, all of it. And will those enable networks of

conputer and the people who use them to work with one another

and sol ve comon probl ens?

If you have the proper authorization to access a

grid, you could really be sitting at a terminal in a poor schoo

i n Brooklyn accessing a database in Bonbay and processing it on

a superconputer in Berlin. 1t doesn't matter where the resource

is. It might as well be under your desk.

Now, as you would expect, research conmunities

around the world are noving ahead on grids. In the US., the

NSF's TeraGrid, which Ruzena Bajcsy had so nuch to do in

| aunching, wll connect powerful high-performnce conputers at

four locations, University of Illinois, NCSA, University of San

Di ego Superconmputing Center, and Cal Tech and Argonne Nationa

Lab, and provide about 14 teraflops of conputing power, roughly

700 terabytes of storage, al | connected with 40, 4-0

gi gabi t - per-second bandwi dth. Now, that is serious bandw dth.

Thousands of scientists around the U S wll use

its conputing resources in search of breakthroughs in life

sci ences, clinmte nodeling, and other disciplines.

At the University of Pennsylvania, the national

di stri buted mamographi c archives are bringing advanced net hods
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of breast cancer diagnosis and screening to patients across the
nati on.

That grid, which is heavily supported by NI H,
connects teaching hospitals at University of Pennsylvania,
Uni versity of Chicago, and North Carolina, and Wwnen's Hospital
in Toronto. It has been designed to serve thousands of
hospitals over tinme and to provide physicians with analytical
tools to diagnose individual patients and identify cancer

clusters in the popul ati on.

Aut hori zed nedi cal per sonnel will have near
i nstant aneous access to patient records. And the need for
expensive film X-rays wll decline. Once |oaded into the
system a patient's mamogranms will be eval uated, regardl ess of

where they were done, by incredibly powerful super conputers
the kind | have tal ked about before, so they can quickly isolate
abnornmalities by conparing current mamograms with those from
previ ous years.

What this many grids being built in this country
and around the world have in common is very strong governnent
support so that we can develop better science engineering and
medi cal applications. This should surprise no one. After all,
the nore advanced nations of the world tend to support their
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scientific and technical comrunities.

In that regard, the U S. has no equal. As we al

know, the internet itself was devel oped by the Departnent of

Def ense. Applying technology to science and engineering has

pai d off handsonmely for this country, which |eads us to ask why

we haven't applied it to the same extent to learning and

traini ng.

Now we can all say it's politics. W can all say
a lot of things. But sonetinmes when asking a question Iike
that, it is helpful to wield Ochiems razor and pursue the

si nmpl est answer.

The fact is that education is hard, really,

really hard, harder even than cosmpl ogy. | sonetines think that

we know nore about distant gal axies than about the ways little

children learn. By conparison, galaxies are really sinple.

Wth the right math, the right equations, a few

conmputers here and there, you <can <cone up to reliable

concl usi ons. People, on the other hand, are very conplex.
Education, which follows how people are, is, thus, equally
conpl ex. And it involves a broad matrix of factors, sone
quantifiable, many not quantifiable. It receives conplete

objectivity.
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Now, sone nmay ask whether given the conplexity of

education it is destined to lag, no matter how much information

technol ogy we apply. But our experience suggests otherw se.

IBM for exanmple, has had a reinventing education program to

apply technol ogy and reengi neer the teaching process. And it

has involved a commtnment of 70 million in technology, talent,
and cash. And it has so far reached 65,000 teachers and 6
mllion children in K-12 across the U.S. and 9 other countries.

An independent study concluded that students

whose teachers were involved in the | BM program nade significant

academic gains in grades 7 through 11 across all acadenic

subj ects, the |argest gains being anmong students at the bottom

Those gains have continued long after our financial support

ended.

In the corporate world, as we heard, online

training allows enployees to stay engaged in productive

activities. For exanple, Sony Corporation's European operations

used to send enpl oyees away to a number of business schools for

training. For alnpst the sane price that purchased ten days of

cl assroom based training, Sony can now give its managers 12 to

15 weeks of virtual training.

In Mexico, Monterey Tech, which is one of the
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nost advanced schools in the use of technol ogy, uses e-learning

to reach 24 canpuses all over Mexico and 80,000 students.

There is plenty of other enpirical evidence that

IT can extend the reach in benefits of education across a broad

spectrum from the classroom to the platform but we nust begin

to apply technology far nore aggressively than in the past. And

we should begin with a well-funded national research initiative

on I T in education.

Not surprisingly, when we mmke a serious

i nvestment in research, good things happen. Whet her it's

physics, |T, biology, or medicine, well-funded research prograns

attract top researchers. They then attract students to the

field. Usually they result in innovations that no one could

have predicted.

Qur investnents in education research have not

nearly kept pace with those in the sciences. W need a mgjor

wel | -funded research programin the use of IT in education with

all key federal agencies participating, one that will build on

the Departnment of Conmerce expertise in innovation and

t echnol ogy.

I think our country also needs a national

education infrastructure. The foundation is growing right
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before our eyes in the form of our enmerging grid-based research
infrastructure. W can take the research grids we are buil ding
and start extending to all university education departnents and
t eachers' col | eges, integrating them into the research
infrastructure and eventually drawing every school in the
country into a nati onwi de community.

Now, what are sone of the benefits this could
give to us? Mst experts believe that personalized instruction
is productive instruction. In the PTHACH report on transformn ng
education through technology that we published in February of
2001, one of the nobst interesting things that is there is the
fact that it has been estinated that with personalized
i nstruction, you can nove how kids do by about two sigma. That
is, sonebody in the 50th percentile will nove to the 98th
percentile if they have a personal tutor

Unfortunately, we cannot afford a tutor for each
child, but with the grid-based education infrastructure and the
right tools, we can let a teacher approach that tutoria
envi ronnent whil e decreasing the cost of personalization

To fully exploit that potential, teachers nust be
really well-trained in the use of the technology, but nopst

states have neither the resources nor the technical ability to
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nmount conprehensi ve devel opnent prograns of their own.

And research shows repeatedly that schools of

education continue to be disengaged from classroom based

learning in the school districts they serve. Depl oyi ng such a

gri d-based national education infrastructure could be a resource

for the states and teachers' colleges and provide highly

sophi sti cat ed t eachi ng tool s, like si mul ati ons for

di scovery-based | earning, some of which are so well-articul ated

in the papers and the 2020 Visions docunment.

Clearly, this will all require a huge amunt of
work that will have to be the focus of a mmjor national research
effort. W need federal investment in infrastructure, clearly.

Just as inmportant, it has to be acconpanied by a huge enphasis

on how to use the equi pment productively, including training the

teachers to wuse sinulations, ganes, and all sorts of new

conput er - ai ded t echni ques.

W have to resolve that we will begin treating
the teaching profession as well as we have treated our
scientists and engineers by investing in the sort of
infrastructure that will support the thriving, vital, productive

nati onal teaching comunity.

Trai ned, conpetent, and conmtted teachers are
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our only assurance that new generations of Anmericans wll be
sufficiently skilled and intelligent to keep our econony strong
and our society stable and our future really secure.
Muchas graci as.
(Appl ause.)
EMERG NG TECHNQ OG ES - GOVERNVENT VI EW
MR. CHATHAM Hi. | am Ral ph Chatham | have to

apol ogi ze that my vision statenent is not in your fine document.

I am still going through the DOD cl earance process. So | can
send it to anybody | want as long as it's not for public
release. | amgoing to start with a training technique which is

a story to set context.

| mgi ne ten years from now in the ready room of

an aircraft carrier, dimy lit theatre-like conpartnment, not
much different than this place except it's rolling, and the
aircraft on that carrier aren't nuch different than they are
t oday. The electronics is a little different, the weapons

i nside, but they |ook the sanme. But the people are different.

A bored duty pilot is sitting inside the ready

room You have to do this sort of thing. And, instead of

pl ayi ng the equival ent of Doom she checks into DARWARs.

Thi s

is not areal programyet. This is part of the clearance issue.
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But | have to say it is a program that consists of about 70

proposal s, white papers, sitting on ny desk at the nonment.

I also should caveat that | am talking to you

under three hats. One is DARPA One is the Defense Science

Board, for which | ran a couple of training task forces.

"Training Superiority and Training Surprise” is a good seller.

Look it up. It's a fun read, |'mtold. I'''m prejudi ced. The

third hat is me, and that is who is talking right now

Ckay. The bored pilot prints the DARWARSs. It
| ooks at her and says, "I know who you are. You didn't read
your last after-action report." And it says, "Here it is. Read
your last after-action report."” The external domain expertise

is busy at the same tinme collecting information about what

happened to F-18's in the |last couple of weeks.

The pilot, as he is reading the last after-action

report, h says, "Wait a mnute. You haven't read paragraph

t hr ee. I was tracking your eyes. I know. You didn't Iike

paragraph three. Your eyes noved. Wat's wong?"

So she types in what's wong. This does what the

M crosoft paperclip, my apologies to the Mcrosoft people here,

can't do. It says, "I don't wunderstand you. You don't

understand ne." Shall we send a note off to the Navy equival ent
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of the training and doctrine commnd and see iif we can

adj udi cate this?

So the note gets sent off. And then the system

sends a nessage off to DARWARs Central saying, "This pilot wants

to train."

Well, the DARWARs Central gets that nessage and

then | ooks down here and | ooks at the Senate to ask deci sions,

“Whi ch war are we going to check this pilot into? Wat kind of

things do | need? Who else is out there playing in this war?

What does this pilot really need?" W wll see what happens.
Well, there are a lot of other things that m ght
be out there in the world. Each one of those blue boxes

represents a box simlar to the one here with a pilot, the |ocal

records, the ancient Macintosh because that is what cane out of

the clip art, the eyeball |ooking back at her, and the joystick.

Whatever is available, it has got to be the stuff that is

around at the tine.

Well, it |ooks around, the DARWARs says, and |'ve

got this person out at Fort Hood who is practicing his tactical

pashtu and in also being a forward observer. That's what that
gentl eman thinks he's doing. Well, there's going to be nore to
it in a nonent. Let's see what happens here if | push this
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button.

We | ook around. We say, "All right. You need

some nove forces, sonme avatars, extra people." Boy, have | got

a war for you. By the way, it asks, "Do you have any friends?"

"Ch, right," she says.

She calls around, wakes up a few people. A
couple who aren't too angry said, "Sure. I'd like to
participate.” They're sitting in their stateroom with their
PCs. They connect via local network, but that's only three.
And the tactical wunit is four. So we'll inport an AVATAR,

either locally or from DARWARs Central there. And they set you

up, and you start to fly, flying, as it were, on the PC.

The scenarios are generated, either locally or

ot herwi se. You get up there. You tank. Well, it turns out

that one of the pilots needs some experience in tanking. The

other two don't.

So the two of them are sent off on a navigation

expedi ti on or exercise. And the other guy tanks. Not one of

t hem know t hat they have been separated. Wen that is all done,

you find out that you cut tine.

You're now over the don't spend four areas

waiting to get over the area that you want to fly in. You're
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now over Afghanistan in this particular case. You have talked

to the AWACs aircraft, which Navy people don't get nuch

experience practicing. This may be a real AWACs or an AVATAR of

an AWACs.

Now, what happens here is the system says, you

know, this guy down at Fort Hood, he hasn't had his | ast dose of

point of wound care nilitary nmedicine in the last six nonths.

That's one of those things you've got to just nail into the

m dbrai n of somebody in order that they don't forget it.

So it turns up the screws of the gain on the war.

So that this guy quickly calls one of the pilots down. The

pil ot hears his urgency and breaks his hard deck, cones flying

down there, and scrapes the cavalry charge of the evil bad guys,

whonever they may be.

Now, this actually happened, up to this point.

Sonmebody did break his rules, went down straight. And he got

away with it.

In this case, we need a victim for this guy to

practice his point of wound care. So we'll shoot him down wth
a shoul der-mounted surface-to-air missile. And if the pilot
doesn't do that, sticks to his rules, well, we'll shoot GCenera

Gostum i nstead, the guy he has been tal king to, whatever we need
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to get the training as it needs to be done.

And then you generate after-action reviews. The
after-action reviews are used to inmprove DARWARs over here.
They're to inprove the expertise domain. They're generated
locally with the help of the individuals. Per haps one of the
pilots, the one who was shot down, goes back to his stateroom or
is sitting in a stateroom and is fum ng about having been shot
down.

So he sits down, and he wites hinself a new
pi ece of software. He sends off to the expertise domain area,
whi ch makes sure that Obi Wan Kinobi sits on his shoul ders and

tells the next guy in that position not to go below his hard

deck.

So | am not above any cheap trick to try to sell
nmy program When | was trying to sell it, this is my cheap
trick. | played the Star Wars fanfare on a pair of sneakers |

had hi dden under ny boss' desk when he didn't know it and bl ared
it out when | got to the point where |I was tal ki ng about DARWARS
Tet her quest . His name is Tony Tether, and he nmay recognize
Tet her quest.

This is a pause here. \What pronpts me with that
story? Why am | doing this? WelIl, it is an observation that we
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don't have enough wars. W have a training superiority that is
remar kabl e.

Read my report. This is advertising the DARPA
report on training superiority and training surprise. It is an
i nvention that was created by the Navy and then taken whol e hog
by the Arny. The Air Force scraped the navy blue paint off of
it and took it after about three or four years of hiding from
it.

It involves creating a war in a virtual world.
Virtual in this case is a large instrunmented range. You have a
better than real enemy. The eneny are people who are stationed
there. Their only job is to be a good eneny.

And they are graded by a different chain of
command than the guys whose units are being trained. You then
practice in this environment. And you cone back. Because it is
i nstrunment ed, everybody knows what happened.

It's not the first guy to the blackboard w ns
It's this is what happened. What did you see? \What were you
thinking? Wiy did you do that? And pretty soon the people
t hensel ves say, "Wiat was | thinking? Wat did | see? Wy did
| do that?" If you don't nea cul pa enough, they wll youa
cul pa.
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Then you go back, and you do it again. In the
case of the Navy, it changed their air-to-air exchange ratio
over Vietnam in one year from 2:1 to 12:1. The Air Force hung
in at 2:1 for the rest of the war, flying essentially the sanme
airplanes. If | didn't give a B-52 bonber tailgunner credit, |
woul dn't have gotten that far.

W do this in pieces of our forces, sone units
every few years. So what | want to do is meke this ubiquitously
available to nove, as ny office director says, from a standing
mlitary at peace to a peaceful nmilitary continuously at war, a
persi stent war anyone can check into at any echelon units or
i ndi viduals, fighting conmon conflicts, delivering on-denmand
skills, and things that the conbat training centers can't train
and where they can't train. Now, again, the bottom line there
is this is not yet funded. It is in the solicitation stage.

I am going to go back here because there is
anot her observati on. There are two observations | wanted to
throw at you. There is an unintended human consequence of this
technol ogy and this transformation that is being poured into the
mlitary, much of it from DARPA, and the technol ogy weenies, of
which | have been one, so | am allowed to say that, don't
understand that human consequence. And that is that the very
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junior people in our hierarchy are going to have to think.

There is nothing in their background that has trained themto do

t hat .

I have this vision of this junior soldier

standing in the mddle of the field at night separated from

everybody that we know, all the nechanisns we know, that make

people fight in tight situations, which is the buddies next to

t hem

There they are standing there, 90 pounds of

el ectronics on the back, being forced to do sonething cognitive.

The bits and bytes are falling faster than the bullet. Again,

apol ogies to Mcrosoft, all will mss that paperclip

And it won't work. School house training won't

wor K. Di stance learning as it's constituted now won't work.

It's necessary but not sufficient. W need to have training

right there when it's needed and often enough and conpelling

enough that people will continue to use it.

What it won't do, what ny idea of the ubiquitous

training with the hardware that is available to people today or

tomorrow -- that's PCs. If we can get them to work, whatever.

VWhatever is there. It won't be the highest fidelity.

If you are a nmlitary guy, | say if you get a
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DTev5, |I'm going throw you out. I don't need one netered

resolution for every place. That is going to waste all of that

bandwi dth that we won't have on our shifts.

It's not psychophysical motor skills training.

It won't train a dismunted infantry how to clinb walls, how to

wal k through thick grass, but it will tell them what to | ook

for, what to think about when they have to clinb a wall or walk

over | ava rocks.

It won't teach that guy at point of wound care

how to stick the needle in and what it feels like to stick the

needl e but when to do it and, equally inportant, when not to do

it. It won't replace the combat training centers or the field
exercises or basic recruit training, but it will train things
that they can't do or it will make it so that when you go to the

conbat training center, you are better prepared for it.

And it won't elimnate all school houses. So this

is a caveat for our friends in TRADOC who have a strong vested

interest in school houses.

Wiy | think it mght be doable, well, the first

is we have enough computing to do this kind of stuff. W have

enough networking if we are careful about how we use the

bandwi dth. There is a whole nilitary sinulation infrastructure
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who thinks that they're in the business of training and they're

not. They're in the business of sinulation

Al of the stuff in DARPA and el sewhere that has

been called training has really been thin veneer training pasted

over a wonderful computer exercise.

I am on the other side. | ama |lone voice in the

wi | derness of my technical weenies in ny office. So stay tuned

to see whether | get anywhere. That's anot her reason why that

paper wasn't approved.

The massive multi-player online games. There is

a huge user buy-in to these things. |If you're not aware of it,

you should look into it.

Everquest has nore than 400,000 subscribers

paying $10 a nmonth or so to be in a game. The average user is

there nmore than 20 hours a week. A third of them are in the

virtual world nore hours a week than they are at work.

And not only do they have that kind of buy-in,

but they build teanms. They spontaneously formteans. They work

together. They talk to each other on cell phones, on Wb sites,

on whatever they can, and not only that, but there are people

who sit down and wite software for their virtual world.

They're apparently with a | egal decision that the Florida zoning
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regul ations do not apply in the virtual world. It's that much

conpel l'ing contributions.

Now, who better to wite training ware than the

peopl e who are doing the work? |[If | can get themto do that, as

inmy picture, that is the user buy-in piece of that.

I want this, that conputer, to have at |east one

nore adjunct that |ooks back at me and increases the bandw dth

in the way that tutors |ook at people. As | am lecturing to
you, | can see sone of you are sleeping and sone of you are
awake. If I were tutoring you, | would be taking specific

action to wake those up who are kind of nodding. And | don't

bl ame you.

There are all kinds of buzz words, standard

ontol ogi es, reusable things. And, oh, yes, there is another

observation that | amtrying to beat, which is that the builders

of our weapons hardware, the people who have the bucks in the

Pentagon, ignore training in their design. Sometinmes it's
tacitly. Sonetinmes it's intentionally. But they expect that
the training wll pay the bills after their hardware has

devel oped for all the m stakes they have made.

Somehow or other, we are going to get people to
use them And the training systemis going to have to fix that.
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And they kind of expect that to happen. | hope that DARWARS

has a chance of handling that.

So now | am going to read you a concluding

statement here because | think | am at the point of concl uding.

Qur current training superiority is based on creating a

training war and practicing within it. There are neither time

nor resources to do this continuously in the field, but it my

now be possible to practice the cognitive aspects of warfare

continuously on demand at all levels in a virtual world.

In doing so, the program that | hope wll get

started and, thereby, allow ne to publish this thing, DARWARs,

may nove us from an episodically trained standing mlitary in

peace to a peaceful military continuously at war in a virtual

wor | d.

Qur transformed mlitary will, thus, be superbly

ready to perform whatever mnission is required of it because

every nenber in every unit will have practiced and wung out

many changes on the mssion thenme in that training world.

Mark Twain wote in "Life in the M ssissippi"

that being a riverboat pilot stood him in good stead as an

aut hor because every personality type he subsequently

encountered, he already knew, "I met himon the river."
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Well, in the sanme way, this new training vision

m ght make our forces able to neet the unexpected chall enges of

future conflicts. W will have fought them before in DARWARS.

Thanks.

(Appl ause.)

EMERGI NG TECHNO OG FS - UNIVERSI TY RESFARCH VI FW

MR.  NEUMANN: H. MW nane is Urich Neumann. I

am the director of the Integrated Media Systens Center at

Uni versity of Southern California in Los Angel es.

e are an ERC, whi ch means we are an

NSF- sponsored engineering research center. W do work in

nmul ti media, internet technol ogies. This inage here was created,

actually, as the cover inmge for our piece that is in the 2020

Vi si ons.

A benefit of being maybe the | ast speaker here is

that | can point to several things in here that occurred in the

prior speeches and prior talks.

A few of the things here, for people who can't

see it, are this notion that people are distributed, that the

concept of the classroom wall starts to fade as you apply the

t echnol ogy.

So we have people shown here joining a virtua
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class from several parts of the country. VWhat is really

sonething I want to bring together here is that we heard of the

benefits of r eal time si mul ati on-based | earni ng,

experience-based | earni ng.

And that is part of this imge, to bring these

peopl e together. Those are the kinds of activities that future
students in these types of classroons will be engaged in, their
mul ti medi a experiences. They are engaging. They are Iike
gam ng.

And the reason why people spend all of that time

in Everquest is not because anyone is twisting their arm or

forcing them to do it as honework. They like it. We are

pl easure-driven people. Children, in particular, have to be

engaged. And that is part of the problem

Putting a book on a CD-ROM is not engaging. And

that's where we have failed in the past. And that is where we

will continue to fail until we recognize the fact that this has

to be an experience that people want to have.

Another point | want to nake here is that this is

expensive. W heard a little bit about this earlier. This is

expensive. A way to anortize the expense of doing that is to do

it on a large scale, nationally. Nati onal archives of useful
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education nodules are a way to overcone the problem

Just like your local playhouse in the small town
may not be able to do a full-scale production, a theatre
production, of a play or story, Hollywod can because they are
doing it for a worldw de audience.

So we need to approach that type of thinking, of
producing things on a very large scale that nay be very
expensive to do, but we are going to use it over and over and
over again in thousands, maybe millions of classroons. That's
anot her point.

The third point about this is really this
one-on-one tutoring. This is sonmething, again, the CD ROM or
the textbook overl ooks. The experience of reading from a
screen, from a textbook, from really anything that is passive
that does not provide a human form of interaction is boring and
is limted.

Qur attention span on these sorts of things has
to be recognized to be a limting factor in terns of how nmuch we
are going to get out of it. W probably have a fewnmnute tine
span where we can focus our attention on sonething |like that and
we can expect our kids to focus their attention on things Iike
that before they need to be engaged, pronpted, perhaps plotted,
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per haps directed.

Sonehow i nteraction has to be part of this. Part

of interaction, of course, is assessnent. The reason one on one

is so effective is because the tutor is continuously assessing.

He is not waiting until the exam three weeks after he teaches

sonet hi ng. He is doing it right there, pronmpting with a snal

questi on.

The appropriate question at the appropriate tine

i ndi cates whether the material has been mastered. So we try to

put all of that in there wthout putting a caption, but

basically those are the ideas in this inage. So if you don't

see them they are really there. Okay.

Pl ease, now we'll go on to the slides. | really
only want to make a few points here. I didn't prepare a |ong
talk. As a faculty, |I'm such an engineering faculty | have to

use fornul as.

So opportunity is research, comrerce, and need
Really, if you put those three things together, we have this
opportunity to harness advances, advances and investnents to
address the future of education.

O course, the research I'm talking about is the
research that's been done and funded by DARPA, National Science
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Foundati on, corporations, and wuniversities all around the
country to really produce this internet and conputing technol ogy
base that we have. This is infrastructure that we can bring to
bear on this problem

Commer ce, of course, we have More's |aw working
for us here, which nmeans that technology gets ever higher in
capability and ever cheaper and smaller in terns of physically
what it is, what the enbodi nent is.

So we have very high-quality conponents and
systens, and they're becomng very |ow cost. The need, of
course, is sinply that we need to have an engaged workforce that
is conpetitive in a world econom c system

Next, please. So, again, | want to focus on this
nati onal resource. | amnot sure anyone knew what was happeni ng
as the internet got rolled out, but the fact is it is now here.

It is coming into our homes in the form of broadband.

And, as we move forward, t hat br oadband
connection is going to get better and better. Qur ability to
conpress the things we want to send down that connection wll
get better and better, which nmeans we are getting two benefits.

We can squeeze nore content into fewer bits. And we can get
nmore bits into the hone all working in our favor. And we are
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going to take advantage of this nationally to make use of this

resource.

The way it is going to unroll as a visionary, we

can say it is peer to peer. The way we currently |ook at the

internet and use e-mail to send text from any one person to any

one or many other people, we are going to start doing that with

real -tinme nmedia. That nmeans that we will be sharing video, we

will be sharing sounds, touch through haptic interactive

devices, not just text but also 3D nodels, simulations, all of

this going over the internet from any one place to any other

pl ace on denmand.

Thi nk about a Thanksgiving dinner. This is an

exanple | wuse. Thi nk about what a Thanksgi ving di nner at your

home would be if you could just punch up your relatives in other

cities in the country and join them for Thanksgiving dinner,

audi ovisual, conplete high-fidelity teleconferencing, if you

woul d, between you. Why woul dn't you do that? Vhy woul dn't

that be a conpelling experience?

Real ly, in the education context, that is part of

that breaking down the walls that | nentioned earlier, the

ability for each student, whether they are hone, whether they

are in the classroom to engage with other students in study
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sessions, for exanple. They don't need to go to the library.
When you're 8, 10, 12 years old, you are not necessarily able to
do that anynore that easily, so being able to do it from your
home where your conputer is a very big advantage.

Anot her point | want to nake here is presence is
sonething we have overlooked in a lot of the technologies to
date. Presence is what nakes it engagi ng. Wen you are | ooking
at a book on a CD-ROM there is no notion of a presence there.
There is no notion that there is a live person in that screen or
any type of intelligence in that screen that is interacting with
you.

So putting sone intelligence into it, whether it
is real or simulated, whether it is a real person at the end of
a teleconferencing system or sinulated Al intelligence in the
education nmodule, is a very inportant thing.

In order to get presence, | think we have to | ook
at a way to do this, which is something we call inmersion.
Imrersion is this notion that you were there. Presence is a
personal thing. ImMmersion is a nore general thing. W can be
imersed in information as we work frominformation that sits on
our desk.

W don't even need electronics to get that.
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Imrersion electronically is all about getting people, serving

the needs of people, and getting that information into our

heads. Okay?

And so technology really needs to work in a way

that serves our needs. [It's about matching technology with the

way we work and producing these engagi ng and effective | earning

experiences.

There is an observation here | want to nrke,

which is that we look at Moore's law, on one hand, creating

wonder ful technol ogy, ever-increasing technology, for us, but it

al so becones an eneny if we get to a certain point. | think we

are starting to see that now. We start getting bonbarded with

i nformation.

Moore's |law gives us nore and nore devices, nore

and nore information com ng at us. And we have to digest it.

If we think about the rate at which this is happening, it is

goi ng to becone nore and nore of a problem

And so being able to distill that information

into sonething that is conprehensible and that suits our needs

is an ever-increasing problem And that is part of this

education problem as well because students really have to have

wel | -di gested information, not a | ot of disparate facts that are
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just sprinkled around on a screen.

Finally, just it's really also nobre than the

conponent . We can devel op wonderful technol ogies. W can
understand the way hunmans worKk. But it's putting all of this
together and rethinking the way we do classroons. It is not

about taking last year's lesson plan and putting it into

el ectronic formand just sending it over the internet.

It is going to be a lot of testing, a lot of

stunmbling, a lot of trying things out, a lot of research. That

has been part of the thene here, too, to fund sone types of

| arger research initiatives to understand how to do education

with this electronics. W just don't understand that very well

yet.

Lastly, again, National Science Foundation is
funding the work we are doing. Qur project has been underway
for about three-four years now. I would invite you to | ook at

our Web site to get sone nore information.

Thank you.

(Appl ause.)

MODERATOR BOND: Thank you. And thank you to all
of our panelists. This is a stunning developnment, a
government-run effort that is on schedule. This is really
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amazing. Thank you again to our panelists. Thank you again to

all of you for being here today. Many of you |I know traveled to

brave weat her and protestors and everything else to be here. W

appreci ate that.

W are going to nove to our panel discussions

now. But before | do that, | also wanted to say just publicly a

special word of thanks to the O fice of Technology Policy staff

here that has put this together, a special thanks to Carol Ann

Meares and John Sargent over here many of you have worked with

in the build-up to this. They have been the real energy behind

it.

(Appl ause.)

MODERATOR BOND: I need to say thanks to our

partners at the Departnent of Education and at the NSF, a nunber

of participants fromthose two organi zati ons here today as well.

Okay. Now that our panelists have enlightened us

and given us a baseline to share, we are going to go into two

breakout sessions. One breakout session will be addressi ng R&D.

It will be led by Irving, whom we have heard from and Henry

Kelly from the president of the Federation of Anerican

Scienti sts.

The R&D breakout group will neet down the hall
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this way. It will be on the left-hand side of the hall as you

go down. It is room 4813, Technol ogy Denonstration Center

Anot her breakout session on non-R& policy and

i nnovation issues will be neeting in this room It will be led

by Gary Bachula, the vice president of external affairs for

internet2 and a former deputy under secretary for technol ogy,

and by our own Bruce Mehl man, assistant secretary for technol ogy

policy, who directs the OTP staff we just thanked. Again, they

are going to be right here in this room

Each of you has been assigned to a breakout

group. You have got a list | think that you picked up earlier.

If you really believe you could best contribute in the other

group, please see John or Carol Ann, and we will try to get that

ef f ect ed.

Now, again breaking precedent wth governnent
progranms, we will be working right through lunch, through breaks
and everything else. You will have sandwi ches and other forns

of nourishnment showing up in the hallways outside around noon or
So. And you can wander, as you will, to get a little bit of
food and keep going. W will come back here at 1:30 to be
briefed on the discussions in the two groups and nobve toward
wWr ap- up.
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So thank you. And let's try to stay on schedul e.

(Wher eupon, at 11:02 a.m, the foregoing matter

was adj our ned.)
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